Abstract Large rivers are a major pathway for the erosion products of continents to reach the oceans. The riverine transport of dissolved and particulate materials is generally related to a large number of interactions involving climate, hydrological, physico-chemical and biological aspects. Consequently, the investigation of large rivers allows the erosion processes at a global scale to be addressed, with information about biogeochemical cycles of the elements, weathering rates, physical erosion rates and CO 2 consumption by the acid degradation of continental rocks. Today, good databases exist for the major dissolved ions in the world's largest rivers. Since concentration of ions in river waters has to be considered in a compositional context, it is necessary to study the implications of considering the simplex, with its proper geometry, as the natural sample space. Using the additive (alr) or the isometric (ilr) log-ratio transformations, a composition can be represented as a real vector; but only in the second case can these coordinates be mapped onto orthogonal axes.
from which elements and chemical species can potentially be derived, has been checked through an investigation of a probabilistic model able to describe the relationships among the different components that contribute to the chemical composition of a river water sample.
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Introduction
Chemical weathering both shapes the surficial environment and influences soil formations, affecting the global geochemical cycles of the elements and, in particular, that of carbon. Worldwide river chemistry can be consequently used to (1) understand the biogeochemical cycles of major and trace elements, (2) calculate chemical weathering rates, (3) estimate the role of major parameters like relief, climate, lithology, and vegetation that are likely to influence chemical weathering processes, and (4) quantify the effect of rock chemical weathering on the carbon cycle and its potential role on climate change (dissolution of CO 2 in surface waters conveys the protons necessary to weather the rock minerals). Studying river chemistry is fundamental, since at the Earth's surface the erosion products are mainly transported by rivers determining, ultimately, the ocean chemistry. In a global approach, solutes in river water are derived from different sources like rain water, silicic, carbonatic and evaporitic rocks weathering (Garrels and MacKenzie 1971).
Atmospheric inputs to rivers can be evaluated using Cl − abundance, whose concentration in rocks is very low (Stallard 1980; Meybeck 1983) . In South America (Stallard and Edmond 1987), in Western Europe (Meybeck 1986), and in Central Africa (Négrel et al. 1993) , Cl − originates from the dissolution of atmospheric sea salt particles by rainwater, and shows concentrations which decrease with increasing distance from the coast. Difficulties arise when evaporitic rocks are present in the river drainage, as reported for the Andean rivers (Stallard 1980) . In that situation further investigations are needed to discriminate marine aerosol contributions from those of rocks (Millot et al. 2002) . For most large rivers direct rain input is almost insignificant (less than 5%), except for those rivers most influenced by evaporation (Gaillardet et al. 1999) .
Waters draining different rock types are characterised by their own chemical and isotopic signatures. These signatures depend on both the chemical composition of the bedrock and on the rate at which it is being eroded. Carbonatic and evaporitic rocks are weathered 12 times and 40 to 80 times, respectively, more rapidly than granites or gneisses (Meybeck 1987) . As a consequence, evaporites have a major influence on river chemistry even if their outcrops are rather rare. The Sr isotopic ratio and the Ca 2+ /Na + , HCO − 3 /Na + and Mg 2+ /Na + molar ratios are particularly well suited to distinguish between carbonate and silicate contributions; they also have the important property of being independent of water fluxes, dilution and evaporation effects. Normally, the analysis is based on end-members whose composition is estimated using data for small rivers draining a single lithology (carbonates, silicates and evaporites). Then, the hydrochemistry of a river is considered as a mixture of such end-members.
